Proteinuric diseases with sodium retention: Is plasmin the link?
1. Sodium retention in disease states characterized by proteinuria, such as nephrotic syndrome, pre-eclampsia and diabetic nephropathy, occurs through poorly understood mechanism(s). 2. In nephrotic syndrome, data from experimental and clinical studies show that the sodium retention originates in the renal cortical collecting duct and involves hyperactivity of the epithelial sodium channel (ENaC). 3. The stimulus for the increased ENaC activity does not appear to involve any of the classical sodium retaining mechanisms, such as the renin-angiotensin-aldosterone system, arginine vasopressin or the sympathetic nervous system. 4. Proteolytic processing of the extracellular domain of γENaC subunit has been shown to stimulate ENaC activity. 5. The serine protease plasmin was recently identified as an ENaC-activating protease in urine from human nephrotic patients and from the puromycin aminonucleoside (PAN) rat model of nephrotic syndrome. 6. This finding suggests that a defective glomerular filtration barrier allows filtration into the tubular fluid of substances that activate ENaC and enhance sodium reabsorption. This concept might be expanded to other disease states, such as pre-eclampsia and diabetic nephropathy, which are also characterized by proteinuria and sodium retention. 7. In this review, we will examine the evidence for a role of urinary serine protease activity in the development of sodium and water retention in diseases characterised by proteinuria with a focus on nephrotic syndrome.